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1 
The present inventiOn relates to dehydrating 
processes and aires generally to improve eXlstlng 
processes fo more accurately and economically 
control the dehydration of in0istUreladen coin- 
modifies fo a desired moisture Content. 
One of the primary objects of the invention 
is the provision of an improved process Wherein 
the material fo be dèhydrated is pneumatically 
conVeyed thr0ugh a successioi of dehydrating 
zones by a crrent of heated gases, such as prod- 
Ucts of combustion and air, and in which the 
temperature and volume of the products of eom- 
bustlon and drying air are controlled àce0rdïng 
fo the unspent drying gaseS before dehydration 
is completed. 
More specfficatly, the invention aim to 
vide an improved method for dehydration 
forage and like agricultural products in wlich 
the final drying step may be variably contr011ed 
by the addition of gases of highef or lowë 
perature accoding fo an intermediate condition 
oï the drying oleration so thl the materiai 
may be more uniformly and acêurately deiy« 
drated fo a predetermined, moisture content 
than hs heretofore been possible. 
The process is prticulrty adaptable fo tlè 
unif0rm hydration of shreddèd eïtrtis Waste 
terial pr0CesSed t0 Droduee a Stock ïeed SCc0rd 
ing to my Patent No. 2,25,944-, wiiîch maeriaï 
Shoutd be déhydrated to a rnoiSrê content 
approximately 10 per cent fo prevént spolage. 
One form of apparatus Suitble for carryig Out 
the process of tlàe present invention is showr 
in my copending application Serit No. /0,689, 
filed October 2t, 146, now Pstent NO. 
Previousty, in- dehydrsting suCh cirrus Carmery 
wste material, he materiai hs been slredded 
snd pssèd through eitheroen-end drr dryërs 
o" through  tlïreé-Dass CohvenioiïI type  dryer 
whlch is sealed at oth ends exceit ï0r 
entering and discharge ports. In both o tlesè 
pror typeS oï dehydrion meth0ds, there is 
no way fo determiïze the quity or ïoistur 
content condïti0n of the materïi unti if pssés 
from the exhsust Or discharge erid. S2nce citrus 
Cannery waste is widely variable in moistïe 
content and adaptability to dehydraion, Slt prior 
methods are Somewht hîtormlss and resUtt 
in  considerabie quan12ty of mos materïsI as 
well. as 0ver-dried mteral. 
One triple«stage dehydr12ng method, a5ove 
referre¢t fo,,. is-iHustrte ard dëscribed irï the 
U: s Paterït. fo Gersld  D..ïZod Nb. t,98,677 
of JanUary 2, 193-. Suct pte-stage d'ytrtg 
is prefè'blë, t te open-end dryiig drum' typë 
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method, but  the chahge in temperture o the 
dryin gses pssifig rough the chinë 
indicated nd controlléd by the tèerature 
the gases nd fuel which hvé leady Pasd 
$ tough the Ppàrtus d fter dehydràti0 
i completed. Hence, thè Subsequent réguiation 
0f furnace gSes» bsed on ished mteril 
my led fo troble or undesirbie resúits 0n 
othe feed thon in the interëdite ge 
10 dehydtion, due t0 te possibillty o£ differ 
m0isure contefit or dptbiliy rb dehydtio: 
Te Pesen invention provides  meth0d sùitï 
51e for rpidlY hd iform dehydih 
Cirrus Ce Waste nd iike mteii whïh 
]5 my wry widely s to moture 0nent S weli 
s dptbillty fo déhydrtion. 
The b0ve nd othèr  gnd objëcts o thè 
invention Will be pparent fo pe2ons silëd in 
the art rom a coideration of the ccompy 
20 Ing drwings nd nnexed descriptio iil 
trting nd déscribg two or of pparU 
bodying he invention nd sble 
process heein disciosed. 
In thè drwings: 
25 Fig.  is  side elevation 0ï  dehydrting in 
Sttition suitble ïor the dehydrion of shred 
dèd ctruS wstè stock feed, Prts o the 
prtus beg br0ken wy nd ShoWn i sectio 
So s better to iliuStte the construction; 
30 Fig. 2 is  trmverse sectionl elevti0 tkn 
on the line 22 oÏ g. 
Hg.  is ah erged detil ceitri secti0hI 
view of he dehYdrgtor Shown in g. 1; 
Fig. 4 is  digrmtic View Oï ne shiblë 
35 system o$ contrl; 
Fig. 5 is gn lrged fragmenti séctionl viëw 
ooE one end of . dehydrt0r drum ut dCCodthg 
to n !tertive ï0r of apPrethS; nd 
Hg. 6 is n end ëIètion of thë dr 
40 sho- i Hg. 5  takéh oh hë line 6--6 of g. 
The matërïai t0 be dehydrted is preferbiy 
shgeded or  comnued o such size nd fine- 
n s fo be cble 5f being t le,st momen- 
triiy ssPended in  pnetic curren estb- 
45  iisëd through the dehydrting chmber« 
the cse of cirrus wste stock feed, shredding or 
Conuti5n of the orange or grpefr hlf 
secïdhs, s they re received from the eeries, 
is desirblê s t peri of checl retment 
56 nd mechcl pressing or dewteng o  subi 
Siàl quntity of Wter fro the 
thus recing the moisture contéh theè0f 
Pproximtely 45 fo 50 per cent s thhght 
Pten. No. 22t5944 foreseïd. Such coi- 
55 ned teal neCesarily cOmpriSes  
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tial portion of fines, which are more readily de- 
hydrated than the larger pieces and which are 
subject fo being burned in the dehydrating 
process. 
Cirrus cannery waste varies considerably in 
moisture content, for example, from 80 fo 95 pe 
cent moisture, and even after mechanical 
watering, as referred fo above, will vary widely 
as fo moisture content. Hence, the material is 
variable as fo initial moisture content and as fo 
size or adaptability to dehydration. Desirably 
is fo be dehydrated to uniïorm moisture content. 
Broadly, the method of the invention consists 
in pneumatically suspending and moving such 
material, variable in moisture content and adapt- 
abflity fo dehydration, in a current of heated gas 
of subatmospheric pressure, and variably con- 
trolling the dehydration of the material ai an in- 
termediate point of dehydration in accordance 
with the temperature of the material and gases 
ai said intermediate stage of dehydration. Pref- 
erably, the material is passed through successive 
initial, intermediate and final dehydration zones 
and the temperature of the gases and the rate 
of dehydration is selectively variably controlled 
as by (1) admitting previously unused heated 
gases or cooling air to the final drying zone; (2) 
varying the volume of the products of combustion 
in accordance with the temperature of the gases 
and material emerging from an intermediate de- 
hydrating zone; and (3) varying the frequency 
ai which the material is tumbled in the current 
and optionally varying the velocity of the cur- 
rent, or a combination of two or more of the 
above named steps. 
According fo the invention, the method may 
be practiced by suitable apparatus comprising a 
furnace  of conventional construction fired by 
suitable means subject to variable control, as for 
example, a fuel off burner 2 supplied with fuel 
off through pipe 3 and discharging its products 
of combustion in the furnace . The rate of fiow 
of off through pipe 3 to the humer 2 may be con- 
trolled by valve 5 which in turn is controlled by 
a pressure diaphragm control device 4 supplied 
with air under pressure by line 8, thepressure in 
which may be regulated by a suitable intermedi- 
are control device connected fo a source of air 
under pressure IVi. The intermediate control de- 
vices connecting the air lines G and M comprise a 
control valve {} and a controlling thermostat 
therefor, which thermostat is adapted to be po- 
itioned vithin the drying chamber ai a selected 
intermediate zone of dehydration. 
The control valves and thermostat may be of 
any of the well known types known in the art 
and preferably are arranged to vary the amount 
of fuel off fiowing to the burner 2 in accordance 
with temperature requirements affecting the ther- 
mostat  . Thus, as the temperature surrounding 
the thermostat falls and there is a requirement 
for more heat, an additional volume of fuel is 
supplied to the burner 2, resulting in an increase 
in the volume of products of combustion within 
the furnace fo be supplied to the dehydration 
apparatus. 
The products of combustion of the furnace 
are delivered through a hot air duct 2 leading 
fo the inlet end of a dehydrating chamber and 
the material to be dehydrated may be fed fo the 
hot air duct 2 by a spillway or chute 3 sup- 
plied by a feeding hopper 4 and air lock 5 as is 
usual in the art. 
The material is discharged from the dehydrat- 
ing chamber, the discharge ourlet 7 leading to a 

4 
collector {} having a discharge ourlet G ai the 
lower end thereof. The collector is supplied with 
suction by means of a fan 2{} driven by a motor 
2 and connected to duct 22 so as fo create a 
5 material-conveying current of sub-atmospheric 
pressure through the dehydrating chamber. The 
dehydrated material passing through the dis- 
charge ourlet 9 of the collector 8 is conveyed 
by a suitable conveyor 23, air lock 24 to a sacking 
10 or packaging machine 25. 
The provision of the enlarged collection cham- 
ber ]{} directly connected to the discharge ourlet 
7 of the drying chamber and in advance of the 
suction-applying fart 2{} provides an expansion 
15 chamber of subatmospheric pressure gases from 
which the bulk of the dehydrated material may 
be separated by gravity and without subjecting 
the dehydrated material to the comminuting ac- 
tion of a fan blower. Inasmuch as such separa- 
20 tion takes place within a chamber of substan- 
tially greater volume than the discharge outlet 
and whfle under subatmospheric pressure in a 
current of hot gases, further.dehydration takes 
place within the chamber  {}. 
2 The dehydrating chamber is preferably of the 
triple-stage type providing a plurality of zones 
or concentric chambers for the material con- 
veyed therethrough by the suction current cre- 
ated by suction fan 2{}. Satisfactory results may 
30 be obtained by providing three concentric open- 
ended drying shells or drums connected in spaced- 
apart relation, the enlarged cross sections of the 
successive drums providing correspondingly re- 
duced velocities as established by the suction fan. 
35 The forms of drying chambers may vary consid- 
erably in construction as shown in the annexed 
drawings. 
Referring fo Figs. 1 fo 3 inclusive, the dehy- 
drating chamber preferably comprises a station- 
40 ary casing 3{} having end walis  and 32. l- 
tatably mounted within the casing 3{} is a series 
of concentric drums, herein illustrated as com- 
prising an inner drum 33, an intermediate drum 
34 and an outer drum 35. The inner drum 33 
comprises a tubular casing having end portions 
45 extending through the end walls 3 and 32 and 
having an inlet end 3 surrounding or aligned 
with the discharge end of the hot air duct 2 as 
is clearly shown in Fig. 3. The inner faces of the 
drums 33, 34 and 5 may be provided with in- 
50 wardly extending radially disposed paddles or 
shelves 3 a, 34 a and 3a adapted to repeatedly 
tumble the material to be dried, by repeatedly 
lifting and dropping it across the current of hot 
drying gases as is customary in the art. 
55 The inlet end 6 of the inner drum 3 rotates 
relative fo the stationary hot air duct 12 and a 
rotary bearing support therefor may be provided 
by an elongated sleeve 7 surrounding and spaced 
from the drum 33, the portion of the sleeve 37 
60 exteriorly of the casing 3{} being provided with 
an annular tire 38 supported in driving rollers 
 by means of which the drum is rotated. The 
end of the sleeve 7 is provided with a plurality 
of air inlets 4{} and the opposite end, within the 
65 drum, is provided with air outlets 41. Accord- 
ingly, a current of air is established between inlet 
end 6 of the inner drum 33 and the sleeve which 
maintains the bearing sleeve 7 much cooler than 
the inlet end  of the drum 33. The current of 
70 
air is discharged into the dehydrating chamber, 
preferaOly in the intermediate drying stage, but 
if is heated by contact with the inlet end 36 of 
drum 3 to substantially the temperautre of gas 
75 in the intermediate drying chamber and hence 



i not detrimental to the dehydrating action 
therein. 
The intermediate drum $4 " may be sn imper- 
f0rate cylindrical shell suçrounding the inner 
drun 33 and. spaced therefrom by supporting 
members $4. The drum $4 is prefersbly of less 
length thau the drum 
aad s, clOsed end. 42  opposite the inle 38. The 
irmer drum 3S is preferably provided with an end 
wll or partition 43 snd s series, of ourlet openings 
44 providing s passage between the inner drum 
sud intermedite drum S for the material being 
dehydrsted. 
The open end 
prefersly spacet, from. the end wall 3  of the 
casing 30 providing an. annutar control chamber 
C irï which the controlling regulstor or thermo- 
sta  is positioned, and throug.h which the par 
tislly, dehydrated msterial, must pazs in its trsv- 
erse o. the 'flnaI dehydrating chamber or drum, 
Th final dehydrating chamber or drum 
vantageously may be in the I form of an open- 
ended shell 38 of substantially cylindrical or po- 
qygorml form stu'rounding the intermediate drum 
34 and: spaced tlerefrom by supporting memlers 
3 . The drum or shell 3 is preferably of- greater 
length than the intermediate drum providing an 
overhanging inlet 4. communicating with the 
control chamber C and an overhanging 
communicating with the discharge ehsmber D 
which in turn communicsteswith the ourlet 4. by 
means of openings 48. The outle/ 4 adantsge- 
ously msy be a continuation of the inner drum 
beond the end wall 43 which surrounds and is in 
communication with the dischsrge ourlet [. lead- 
ing to.the eollector 
The invention thus prov.ides  series, of' initial, 
intermediate and final dehydrating chambers or 
zones» which aoEvantgeously, my be concentric 
snd: through which the ms, terial flows in  tor- 
tuous current. The provision of the control cham- 
ber' C', intermedïate the intermediate snd flnsl 
drying stages or chambers 34 and 38 with the 
control thermostat therein to vary the voIume of 
products of combustion supplied by the burner 2, 
makes possible the variation in the tempersture 
o. the dehydrator prior fo the dischsrge of the 
materiaI sffecting the control. It is thus possible, 
by the present invention, in the final dehydrating 
zone, to correct unsatiSfactory dehydrating con- 
ditions, as for example by increasing or decreaz- 
ing the fuel: supply sud the volume of products 
of combustion subject to the requirements of 
intermediate drying stage, and thus produce 
more uniformly dehydrsted product notwith- 
stsnding variations in the moisture content of the 
raw msterisl fed: to the dehydrstor. 
In sddition to varying the heat supplied to the 
dehydrstor it may be desirsble also to increaze 
o decreaze the temperature of dehydrating gazes 
in. the finI drying chamber 3 irrespective of. 
the temperate of the gases in the initial and 
intermediate chambers 33 and 34. This may be 
accomplished by atrnitting previously unused hot 
fUrnace gases or room temperature air directly 
to the control chamber C for passage solely 
tlirougl tlie finsl drying chamber. This msy be 
accomplished by providing s- by-pass 88 from the 
hot air duct 2 through the cazing end 3! snd to 
the control: chamber C, and 
therein for byipazsing a portion of the hot fur- 
nce gazes directly into the centrsl chsmber C. 
Thus, if the temperature in the final dehydrat- 
ing chamber should be increazed, the damper 
msy. be, opened to by-pazs furnace gazes, directty 

fo  tte. control, chamber sround the initial 
intermediate chamber. 
The by-pazs 0 is also provided with a dsmper- 
centrolled fresh air inlet 8t fo adroit cooling 
5 room. temperature sir fo the chamber C when it 
is desired fo reduce the temperature in the final 
dehydrating chsmber. 
Additionally, it may be desirable to vsrisbly 
control the rate or frequency 
10 terial is tumbled or dropped across the current of 
dehydrating gazes or to vary the velocity of ttie 
current of dehydrating gazes or both. 
According fo the present invention the rotating 
dehydrsting drums or chambers may be rotated 
15 by the rollers  driven by the chain, and sproclet 
drive 8 from a driven shaf of a suitable vsriable 
speed drive, diairammsticslly illustrated af 
and subject to the msnual control of the operstor 
by lever 88 or the automatic control of the ther- 
20 mostat . By increazing or reducing the speed 
of rotation of the drums, the frequency of tum- 
bling or dropping the msterial across the current 
of dehydrating gazes is correspondingly increazed 
or reduced: The larger and heavier particles of 
'5 material, which ae subjected to the tumbling 
tion of the rotating drums, are thus retained in 
the dehydrating chambers longer as the speed of 
rotation is reduced and for a lesser period as the 
speed of rotation is increazed. 
30 The more fiocculent snd lighter particIes of 
material are supported by the current of dzying 
gases, and the duration of dehydrating treatment 
thereof may be vsriably controlled fo suit exis/- 
ing conditions by varying the velocity of the gas 
35 current through the dehydrator. AdvantageousIy, 
this may be accomplished by a regulating damper 
 in the duct controlled by the fan 28, for exam- 
ple, in the exhsust duct 2. As will be appsrent, 
closing the damper  will reduce the velocity of 
4O the gas current through the dehydrator while 
opening the damper will increaze the velocity 
thereof. 
When the material fo be dehydrted contsins 
a large amount of fines thst may be quickly de- 
45 hydrated to the desired degree, it may be desir- 
able to withdraw them from the dehydrator after 
the intermediate drying and prior to entering the 
final dehydrating chamber. In such case the 
outer drum may be reticulated, in the form of 
50 wire screen of desired mesh size and provided 
with radial, wiper blades engagini the arcùste 
shell of the cazing {} and- a concaved bottom 
provided with a discharge opening 88 in the. cas- 
ing, and which opening may be suitably con- 
55 trolled by a closure , for example a slide gte 
valve. The discharge opening  in the casing 
bottom is preferably rearwsrdly of the control 
chsmber C so as hot to permit the premature 
discharge of hesvier non-dehydrated particles 
60 from the chamber C. Fines, such as will pazs 
through the screen of the drum 3, are dis 
charged through the opening 88 into a casing 88 
and conveyed thereon to the sacker  by suitable 
means, as for example a screw conveyor 
{}5 In practicing the invention, the material, fo 
be dehydrsted is fed from the hopper 4snd 
chute ! 3 to the hot air duct ! 2 in which it is inter- 
mixed with the hot furnace gazes supplied by the 
furnace. The system is a substantially closed 
70 one by reazon of the air locks I at the feeding 
hopper snd the air lock 2t at the sacking 
chine 2 (except for the cooling air current be- 
tween the inner drum 33 and supporting sleeves 
3 (Figs. 1 to 3)), and hence operation of. the 
7 suction fan 8 establishes s pneumatic current 
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therethrough. This current passes successively 
through the initial stage in the inner drum 33, 
the intermediate stage in the intermediate drum 
34, the final stage in the outer drum 35 and 
thence through discharge 7, collector 8 and off- 
take 22, and has successively diminishing ve- 
locities in the inner, intermediate and outer 
drums by reason of their respective increased 
cross sectional areas. The velocity of the current 
may be variably controlled by means of the 
damper 56 in the offtake 22. 
The material passing through the inner drum 
is repeatedly lifted by the buckets or paddles 33 a 
and tumbled or dropped across the pneumatic 
current of hot gases, and finally is discharged into 
the intermediate drum 34 in which it is re- 
peatedly lifted and tumbled or dropped while 
being conveyed therethrough toward the control 
chamber C. 
The material reaching the control chamber is 
of course relatively dehydrated subject fo such 
final dehydration as fo produce a finished prod- 
uct of desired moisture content. The thermostat 
in said control chamber may be set to maintain 
a desired temperature therein for entrance into 
the final or outer dehydrating drum. Optionally, 
unused hot gases may be by-passed directly 
thereto by opening the damper 5 fo increase 
the temperature of the gases within the final 
drum when desired, or cooling air may be ad- 
mitted thereto by opening damper-controlled 
inlet 5fo reduce temperature in the final drying 
stage. 
Variation of the frequency of tumbling the 
material in the current as well as varying the 
velocity of the current also aids materially in 
the accurate control of dehydration. 
The various controls above described, such as 
the dampers 5, 5 and 57, as well as the variable 
speed drlve for the dehydrater rotating means, 
may be manually operated by the operator and 
such manual operation is preferred. However, in 
certain instances itis desirable to operate these 
controls automatically and preferably such op- 
eration is in response fo temperature conditions 
existing in the control chamber C. Preferably 
the automatic operation of the controls is subject 
fo the thermostat   as illustrated in Fig. 4. 
As fllustrated in Fig. 4, the thermostat   may 
be one of the many conventional types of thermo- 
stat, preferably one provided with an adjustment 
6{} whereby the valve l0 may be operated af a 
desired temperature. 
When the thermostatically controlled valve is 
opened in response fo requirement for additional 
heat in the control chamber, air or fiuid under 
pressure may fiow from pressure supply line M 
fo the line 6 and branch lines 5 , 65, 6 c and 6 «. 
The branch line 6 leads fo the valve casing 4 
and provides pressure fo lift the valve 5 and 
adroit an additional fiow of oil fo line 3 leading 
to the burner 2. 
The branch lines 6 u, 6 c and 6 « lead from the 
line 6 fo such other variable controls as are 
desired. For example, the lines 6u and 6 c may 
control the dampers 5] and 5, respectively, and 
for this purpose the increased pressure in these 
branch lines may operate motors 63 having rack 
and pinion connections with the dampers to fo- 
tare them about their pivotal axes. 
Similarly, the line 6« may lead fo a pressure 
operated controlling device 6 connected to the 
operating lever 64  of the variable speed driving 
mechanism 5 of the drum rotating mechanism 

8 
for shifting the control lever 5 a to vary the 
speed of rotation of the roller drive 39. 
The invention may also be embodied in a some- 
what different construction of dehydrator in 
5 which the outer drum 35 is equipped with rires 
36 rolling on and driven by supporting and driv- 
ing rollers 39. In such dehydrators the outer 
drum is necessarily imperforate and closed at both 
ends as shown in lVigs. 5 and 6. In such con- 
fo struction the control chamber C between the 
intermediate and outer drums includes a sta- 
tionary closure plate 6{}, preferably supported 
on the hot air duct 2, and surrounding the inlet 
end 36 of the inner drum 33 and overlying the 
15 end anges 3! of the outer drum !35 and having 
relatively movable surfaces at the joints between 
the closure !6{} and inlet 36. The drum !35 
may be sealed against the inlet of outside air 
as is usual in the art. This stationary closure 
20 plate provides a support for the thermostat ! ! and 
one end of the by-pass 5{} at the control cham- 
ber C'. 
The end closure 6{} conveniently .may be sup- 
ported in position by radial arms 62 on a collar 
5 63 surrounding the hot air duct 2 as shown in 
lVigs. 5 and 6. 
The dehydrator shown in Figs. 5 and 6 is 
designed fo be supplied with natural and hot fur- 
nace gases supplied and controlled by means 
 0 shown in lVigs. 1 and 4, and the dried materil 
is removed therefrom as shown in Fig. 1. 
The invention provides an extremely efficient 
and economical method for the dehydration of 
moisture-laden materials, such for example as 
35 comminuted cirrus pulp, shredded forage crops 
and the like where materials having varying mois- 
ture contents may be rapidly dehydrated fo a de- 
sired moisture content. 
While the invention has been described with 
40 reference to two forms of apparatus suitable for 
practicing the method, it is hOt limited thereto 
but is intended for fllustrative purposes, and I 
intend that the invention embody other modi- 
fications as defined in the appended claires. 
45 I claim: 
1. The method of dehydration which consists 
in establishing a tortuous current of previously 
unused heated gases successively through concert- 
tric initial, intermediate and final dehydrating 
50 zones, delivering fo said current the material fo 
be dehydrated and continuously moving the ma- 
terial therewith, measuring the temperature of 
the mixed gases and material us they pass from 
the intermediate fo the final dehydrating zones, 
55 varying the dehydrating conditions in said final 
dehydrating zone by by-passing previously un- 
used heated gases around said initial and inter- 
mediate zones and introducing if into said final 
dehydrating zone and controlling the rate oï 
60 introduction of said by-passed heated gases into 
said final dehydrating zone in accordance with 
the measured temperature of said current oï un- 
used heated gases as they pass from the inter- 
mediate fo the final dehydrating zone. 
 2. The method of dehydration which consists 
in establishing a tortuous current of previously 
unused heated gases successively through con- 
centric initial, intermediate and final dehydrat- 
ing zones, delivering fo said current the material 
7o tobe dehydrated and continuously moving the 
material therewith, measuring the temperature 
of the mixed gases and material as they pass 
ïrom the intermediate to the final dehydrating 
zones, varying the dehydrating conditions in said 
75 final dehydrating zone by selectively introducing 
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thereinto cool air and previously unused heated 
gases by-passed around aid initial and inter- 
mediate dehydrating zones and controlling the 
rate of introduction of said cool air and pre- 
viously unused heated gases into said final de- 
hydrating zone in accordance with the measured 
temperature oï said current oï hated gases as 
they pass ïrom the intermediate to the final 
dehydrating zone. 
3. The method oï dehydration which consists 
in establishing a tortuous current of previously 
unused heated gases successively through con- 
centric initial, intermediate and final dehydrating 
zones, delivering fo said current the material to 
be dehydrated and continuonsly moving the ma- 
terial therewith, measuring the temperature oï 
the mixed gases and material as they pass ïrom 
the intermediate to the final dehydrating zones, 
and adjusting the drying conditions in said final 
dehydrating zone independently of the drying 
conditions in said initial and intermediate dehy- 
drating zones in accordance with the measured 
temperature oï the gases as. they pass from the 
intermediate fo the final dehydrating zones, said 
adjustment being ruade by selectively by-passing 
atmospheric air and portions of said unused 
hated gases around said initial and intermediate 
dehydrating zones and admitting hem directly 
in said final dehydrating zone. 
4. The method of dehydrating comminuted 
agricultural waste and like material to a prede- 
termined degree of dehydration which consists 
in establishing a subatmospheric pressure current 
of heated gases, moving said gases directly fo an 
initial rotary dehydrating chambér, delivering 
material tobe dehydrated .to said subatmospheric 
current of gases ahead of the initial dehydrating 
chamber, tumbling and repeatediy cascading the 
material across said current of gases in said ini- 
tial dehydrating chsïnber as said material is 
moved longitudinally therethrough, progressively 
moving partially dehydrated material in said 
current of gases through an intermediate dehy- 
drating chamber annularly around said initial 
chamber and in a direction opposite fo the di- 
rection of travel through the initial chamber and 
repeatedly tumbling the material across said cur- 
rent of gases as itis moved through said inter- 
mediate chamber, conducting the material laden 
subatmospheric pressure current of gases in a re- 
verse direction and annular]y through a final de- 
hydrating chamber and around said intermediate 
chamber, measuring the temperature of the ma- 
teria] laden gases as they emerge from the in- 
termediate chamber, regulating the temperature 
of the current of heated gases throughout the 
initial, intermediate and final dehydrating cham- 
bers in response to requirements of the measured 
temperature emerging from the intermediate 
chamber to insure uniform dehydration through- 
out said final drying chamber, and separating the 
dehydrated material from said subatmospheric 
current of gases. 
5. The method of dehydrating comminuted 
agricultural waste and like material fo a prede- 
termined degree of dehydration which consists in 
establishing a subatmospheric pressure current 
of heated gases, moving said gases directly fo an 
initial rotary dehydrating chamber, delivering 
material fo be dehydrated fo said subatmospheric 
current of gases ahead of the initial dehydrating 
chamber, tumbling and repeatediy cascading the 
materia] across said current of gases in said ini- 
tial dehydrating chamber as said material is 
moved longitudinlly therethrough, progressively 
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moving partially dehydrated material in said cur- 
rent of gases through an intermediate dehydrat- 
ing chamber annularly around said initial cham- 
ber and in a direction opposite fo the direction 
5 of travel through the initial chamber and re- 
peatedly tumbling the material across said cur- 
rent of gases as if is moved through said inter- 
mediate chamber, conducting the material laden 
subatmospheri.c pressure current 'of gases in a 
10 verse direction and annularly through a final 
dehydrating chamber and around said interme- 
diate chamber, continuously withdrawing through 
said final dehydrating chamber material dehy- 
drated to a predetermined degree and simultane- 
1,5 ously moving and tumbling in said current more 
moist material hOt dehydrated fo a predetermined 
degree, measuring the temperature of the mate- 
rial-laden gases as they emerge from the inter- 
mediate chamber, regulating the temperature of 
20 the current of heated gases throughout the ini- 
tial, intermediate and final dehydrating cham- 
bers in response to requirements of the measured 
temperature emerging from the intermediate 
chamber fo insure uniform dehydration through- 
25 out said final drying chamber, and separating the 
dehydrated material from said subatmespheric 
current of gases. 
6. The method as deïmed in claire .4 further 
characterized in that the velocity of the current 
3O of gases is varied in response to requirements-of 
the measured material-laden gases emerging 
from the intermediate chamber. 
7. The method as defined in claire 4 further 
characterized in that the rate of tumbling of the 
35 material in he several chambers is varied in 
sponse to requirements of the measured materil- 
laden gases emerging from the intermediate 
chamber. 
8. The method of dehydrating agricultural 
4O waste and like materlal fo a predetermined mois- 
ture content comprising establishing a subat- 
mospheric pressure current of heated gases in 
an enclosed path from a furnace, successively 
through concentric initial intermediate and final 
45 dehydrating chambers and a separating chamber, 
admitting directly from said furnace unused 
heated gases fo a rotary initial dehydrating 
chamber, delivering material fo be dehydrated 
to said current of gases ahead of said initial 
50 dehydrating chamber, repeatedly tumbling the 
material and cascading if across said current 
of gases in said initial chamber as said material 
is moved longitudinally therethrough, progres- 
sively moving partially dehydrated material in 
5 said current of gases through an intermediate 
dehydrating chamber annularly around said 
initial chamber and in a direction opposite fo 
the direction of travel through the initial cham- 
ber and repeatediy tumbling the material across 
60 said current of gases as itis moved through 
said intermediate chamber, conducting the mate- 
rial-laden subatmospheric pressure current of 
gases in a reverse direction and annularly 
through a final dehydrating chamber and around 
65 said intermediate chamber, measuring the tem- 
perature of the material laden gases as they 
emerge from the intermediate chamber, regu- 
lating the temperature of the current of heated 
gases througliout the initial, intermediate and 
70 final dehydrating chambers in response fo re- 
quirements of the measured temperature emerg- 
ing from the intermediate chamber fo insure 
uniform dehydration throughout said final dry- 
ing chamber, and separating the dehydrated ma- 
?$ terial from said subatmospheric current of gases. 
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9. The method of dehydrating agricultural 
waste and like material of varying moisture con- 
tent fo a predetermined lowered moisture content, 
which consists in establishing a subatmospheric 
pressure current of hot gases through an en- 
closed system including a furnace, initial, inter- 
mediate and final dehydrating zones and a sep- 
arating chamber, and in suflicient velocity to 
convey sufliciently dehydrated material quickly 
and directly through said system, admitting 
material fo be dehydrated fo said current of 
gases leaving the furnace, initially rotating and 
tumbliBg saturated material across said current 
in said initial dehydrating zone while moving 
said-saturated material longitudinally there-15 
through, reversing the direction of travel of said 
material-laden current through an annular in- 
termediate dehydrating zone around said initial 
zone, and repeatedly tumbling the saturated ma- 
terial across said current therethrough, measur- 20 
ing the temperature of the material-laden gases 
as they emerge from the intermediate dehydrat- 
ing zone, moving the current of material-laden 
gases through a final dehydrating zone in a 
direction opposite the movement through said 25 
intermediate zone and moving the more highly 
saturated material circularly around said in- 
termediate zone and simultaneously tumbling 
said material across said current, varying the 
dehydrating condition in the final dehydrating 30 
zone in accordance with the requirements of the 
temperature measured material-laden gases 
emergirg from the intermediate zone and con- 
tinuously separating said predetermined de- 
hydrad material from said subatmospheric 35 
curent of gases. 
10. The method as defined in claire 8 further 
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characterized in that quickly dehydrated mate- 
rial is continuously removed from the initial de- 
hydrating zone in said subatmospheric current 
separate from said moisture-laden material 
5 tumbled therein. 
DANIEL B. VINCENT. 
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